Hypoxia inhibits nitric oxide synthesis in isolated rabbit lung.
Nitric oxide (NO.) has been proposed to modulate hypoxic vasoconstriction in the lung. The activity of nitric oxide synthase (NOS) can be inhibited by hypoxia because molecular oxygen is a necessary substrate for the enzyme. On the basis of this mechanism, we hypothesized that NOS activity has a key role in regulation of pulmonary vascular tone during hypoxia. We measured oxidation products of NO. released into the vasculature of isolated buffer-perfused rabbit lung ventilated with normoxic (21% O2), moderately hypoxic (5% O2), or anoxic (0% O2) gas using two methods. Mean PO2 in perfusate exiting the lung was 25 Torr during anoxic ventilation and 47 Torr during moderately hypoxic ventilation. We found that the amount of the NO. oxidation product nitrite released into the perfusate was suppressed significantly during ventilation with anoxic but not moderately hypoxic gas. During normoxic ventilation, nitrite release was inhibited by pretreatment with NG-monomethyl-L-arginine, a competitive inhibitor of NOS. To confirm that changes in nitrite concentration reflected changes in NO. release into the perfusate, major oxidation products of NO. (NOx) were assayed using a method for reduction of these products to NO. by vanadium(III) Cl. Release of NOx into the perfusate was suppressed by severe hypoxia (anoxic ventilation), and this effect was reversed by normoxia. Pulmonary vasoconstriction was observed during severe but not moderate hypoxia and was related inversely to the rate of nitrite release. These observations provide evidence that decreased NO. production contributes to the pulmonary vasoconstrictor response during severe hypoxia.